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STERILIZATION METHOD OF BACTERIA SPORES 
BY HIGH PRESSURE TREATMENT 

CLAIM(S) 

A method to sterilize microorganism spores characterized in that raw 
materials, unfinished products and finished products that need to be protected from 
deterioration and damage due to production and growth of bacteria spores are 
sterilized at 30°C - 100°C or less under 1,000 - 10,000 kg/cm^for 5 minutes - 5 hours. 

DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a method to sterilize bacteria spores to 
provide products with good quality, good appearance, and long shelf- life in order to 
enhance their market values. 
(Prior Art) 

In the prior art bacteria spore sterilization method, the spores are sterilized 
after products are made or in stage of raw material by heating at 100 °C for 30 
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minutes or longer - 120°C for 15 minutes. But the method suffers from the 
problems of significant discoloration, loss of flavor and aroma, decomposition of 
vitamin, amino acid, and deterioration of quality. If the temperature is reduced to 
prevent the deterioration, the sterilization is not possible. Even one unit/g or ml of 
spore is remained, it will grow in the distribution process, which will result in 
consumers claims, recall, and in economic loss. Particularly, spices, bonito powder, 
extracts, and seasoned herring roe are contaminated with a number of 
microorganism, such as general bacteria, yeast, mildew. Bacillus, and E-coli. 
Aerophobic spores are present on chicken and beef extracts, which makes them fail 
in microorganism industrial standard, so the material to be processed cannot be 
accessible. As to the Bacillus sterilization by high pressure treatment, Mimmerman 
and others have reported that 12.000 kg/cm^ of spores of Bacillus subtilis can be 
sterilized in 14 hours, but this level of high pressure and long processing time are 
not suitable for practical use. 
(Problems of the Prior Art to Be Addressed) 

The present invention aims to prevent the poor quality, decomposition, loss of 
flavor, and to sterilize the unsterilizable products by pressure in order to enhance 
the market value of the products. 
(Means to Solve the Problems) 

The inventors, as a result of assiduous study on how to solve the problems. 
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found that, if objects for which the spores of the bacteria need to be sterilized are 
kept for a specific time period under the preset pressure and the preset temperature, 
they can be sterilized without reduction in quality, and they have produced the 
present invention. 

The present invention is described in detail below. 

In the present invention, if the Bacillus and Clostridium spores are not 
desired to grow on the products, they can be sterilized in any stage: the material 
stage, finished product stage, and merchandize stage. The object to be stirilized are 
not limited to a specific item, but food which could not be heated in the past, such as 
herring roe, spice, and raw medicine, starch for sausages and meat products, can be 
sterilized. 

In implementing the present invention, an object to be sterilized is filled in a 
pressure-resistant container, preferably Teflon container, and heated to the preset 
temperature under 1000 - 10,000 kg/cm2 for 5 minutes - 5 hours. The heating 
temperature is determined by types of Bacillus and Clostridium to be stirilized, 
absence or presence of bacteriostasis, or property of the material to be stirilized. 
Generally, it may by 3000 kg/cm^ in the neighborhood of 100 °C, 6000 kg/cm^ in the 
neighborhood of 6000 kg/cm^ or 10,000 kg/cm^ The holding time is 5 minutes - 5 
hours, more preferably, 20 minutes - 3 hours. 

The pressure medium used in the pressurizing device is not limited to a 
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specific type, but if food is to be sterilized, city water is preferred. 
The embodiment of the present invention is explained below. 
(Embodiment Example 1) 

Bacillus of 1/15 mol cultured in a standard agar culture medium for two 
weeks at 30°C was immersed in buffer (pH6) phosphate and heated at 30°C for 30 
minutes. The spores alone were filled in an inner cell, and treated under high 
pressure with the parameters shown in Table 1. The result is shown in Table 1. 

The bacteria was divided into two groups: a group that died quickly under 
low pressure, such as B. Subtilis and B. Megaterium; a group that does not die 
unless treated under high pressure for a long time, such as B licheniformis and B. 
Cereus. The result indicates that the increase in table salt and reduction in Aw lead 
to pressure resistance. [T. Note: All the tables are attached to the end of the 
translation.] 

(Embodiment Example 2) 

Ethanol was added to the spores of Bacillus licheniformis prepared in the 
same manner as in Embodiment Example 1, and treated under high pressure by the 
parameters shown in Table 2. The effect of adding alcohol was recognized as 
indicated in the table. 
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(Embodiment Example 3) 

Market sold Natto [fermented soy beans] was purchased and treated under 
pressure 3000 kg/cm' at 60°C for a specific time period. Subsequently, the number 
of bacteria before and after the treatment was measured. The result is shown in 
Table 3. The color and viscosity were not any different from those of the 
unprocessed control when unprocessed. 
(Embodiment Example 4) 

Straight type beef extract having aerophobic bacteria (pH 6.5) was treated at 
sec for 30 minutes, and the spores alone were treated under high pressure. The 
result is shown in Table 4. The color, flavor and taste were not any different from 
the control. 

Table 1 Sterilization of Bacillus spores by pressurizing device 

1. Type of bacteria 

2. Control 

3. Pressure 

4. Kept time 

5. Table salt 
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Table 2 High pressure sterilization of Bacillus licheniformis 

1. Temperature 

2. Pressure 

3. Alcohol concentration 

4. Time 

5. High pressure treatment 

6. Control 
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Table 3 Remaining number of bacteria in Natto 

1. Temperature 

2. Pressure 

3. Treatment time 

4. Control 

5. High pressure treated sample 
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Table 4 High pressure treatment of beef extract 

1. Temperature 

2. Pressure 


3. Time 

4. Treated sample 
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